Effects of Prolactin and Lactation on A15 Dopamine Neurones in the Rostral Preoptic Area of Female Mice.
There are several distinct populations of dopamine neurones in the hypothalamus. Some of these, such as the A12 tuberoinfundibular dopamine neurones and the A14 periventricular dopamine neurones, are known to be regulated by the anterior pituitary hormone prolactin, whereas others, such as the A13 zona incerta dopaminergic neurones, are not. The present study aimed to investigate the role of prolactin in the regulation of a fourth population of hypothalamic dopamine neurones: the A15 dopamine population in the rostral hypothalamus. These neurones may play a role in the regulation of gonadotrophin-releasing hormone (GnRH) secretion, and we hypothesised that they might contribute to the suppression of GnRH release and infertility caused by hyperprolactinaemia. Under basal (low prolactin) conditions, only 8% of A15 dopamine neurones in the anteroventral periventricular nucleus (AVPV) of vehicle-treated dioestrous mice expressed phosphorylated signal transducer and activator of transcription 5 (pSTAT5), as labelled by immunohistochemistry. We have previously shown that this transcription factor can be used as an index of prolactin-receptor activation. Following acute prolactin administration, 35% of AVPV dopamine neurones co-expressed pSTAT5, whereas, during lactation, when endogenous prolactin levels are chronically elevated, 55% of AVPV dopamine neurones expressed pSTAT5. There was also a significant increase in dopamine turnover in the rostral hypothalamus, both in the diagonal band of Broca at the level of the organum vasculosum of the lamina terminalis and in the rostral preoptic area during lactation, with the 3,4-dihydroxyphenylacetic acid/dopamine ratio increasing from 0.28 ± 0.04 and 0.14 ± 0.01 in dioestrous mice to 0.82 ± 0.06 and 0.38 ± 0.03, respectively, in day 7 lactating mice. It is not yet known whether this change is driven by the hyperprolactinaemia of lactation, or another lactation-specific signal. These data demonstrate that the A15 dopaminergic neurones of the rostral hypothalamus are responsive to exogenous prolactin and may be regulated by endogenous prolactin during lactation.